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THE "THIRD COMA" IN DIABETES
DIABETIC COMA WITHOUT KETOACIDOSIS
By ALAN P. GRANT, M.D., F.R.C.P.I., M.R.C.P.
Belfast City Hospital
THE COMPLEXITIES of the diabetic syndrome are underlined by the fact that
diabetic coma may occur without obvious ketoacidosis. The position has recently
been summarised in a leading article in the British Medical Journal (1965). To the
first two comas met with in diabetes, namely diabetic coma with ketosis and
hypoglycaemic coma due to excess insulin, must then be added a third type of
coma. The case described below falls into this category.
CASE HISTORY
A female clerk aged 59 years was admitted as an emergency in "diabetic pre-coma" at
10.00 p.m. on 19th January, 1963. For some months she had been thirsty and she had lost
much weight during this time. The patient had stopped work two weeks previously because
she did not feel well. She had become very tired and weak, her appetite had failed, her
thirst had become excessive and her speech had become slurred. Ten days previously she
had vomited for two days only. There was no family history of diabetes nor history of a
precipitating infection.
On admission she was extremely dehydrated and very weak. Her blood pressure was
120/80 and the pulse rate 120/minute. The urine was loaded with sugar but only contained
a trace of acetone. Her electrolyte block showed the alkali reserve to be reduced to 14
m.eq/litre while the plasma sodium was 150 m.eq/litre and chloride 116 m.eq/litre, plasma
potassium was 4.3 m.eq/litre with a plasma specific gravity of over 1030. Her blood sugar
level was 800 mg. per 100 ml. It appeared that the patient had severe hyperglycaemia with
ecidosis and gross water dehydration, but ketonurea was not in evidence.
Initially, therefore, 500 units of soluble insulin were given in a litre of 5 per cent. dextrose
-by intravenous drip. After two hours following diuresis the plasma potassium had dropped
to 2.8 m.eq'litre, suggesting that the total body potassium stores were depleted with transfer
from the intracellular to the extracellular compartment. This was corrected by adding
50 m.eq of potassium chloride in a litre of 5 per cent. dextrose to the drip and one hour
later the plasma potassium was at the satisfactory level of 4.3 m.eq/litre. The electrolyte
block done at this time showed an even higher plasma sodium of 164m.eq/litre and chloride
of 116 m.eq/litre. At 5.00 a.m. a further intravenous litre of 5 per cent. dextrose and 30
units of soluble insulin were commenced. At 9.15 a.m. the patient was conscious, although
drowsy. Her speech was rather slurred and slight weakness of the right side of the face
was noticed. The blood urea was 84 mg. per 100 ml. At mid-day the patient still remained
drowsy with slurred speech and the right plantar response was extensor. She could now
answer simple questions with difficulty and was able to move all her limbs. She was placed
on a salt-free diet of 1,000 calories daily; subcutaneous soluble insulin (10 units) was given,
the blood sugar being 285 mg. per 100 ml. She remained dull, listless, and very drowsy
for the next week with a right plantar extensor response and a high blood urea. Intravenous
5 per cent. dextrose was continued for two days at three litres daily with a similar amount
of fluid by mouth and by the third day her electrolyte block was normal, except that the
alkali reserve had slightly dropped again. Blood sugars tended to stabilize and from the
aspect of carbohydrate metabolism she appeared to be coming under control. She was able
to take her diet and was continued on 10 units of soluble insulin twice daily.
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Night Ist Day 2 14
Time 22.00 24.00 01.00 03.00 04.00 09.00 13.00
Fasting Levels
Alkali Reserve 14 23 28 33 31 30 22
Plasma Sodium 150 164 170 166 170 162 152 235
Plasma Potassium 4.3 2.8 4.3 3.7 4.1 4.8 4.0 4.3 4.0
Plasma Chloride 116 116 124 113 108 98
Specific Gravity over 1030 1028 1028 1028 1025
Blood Sugar 800 650 465 344 325 205 285 81 220
Blood Urea 84 110 34
Alkali reserve, plasma sodium, potassium and chloride as m.eq. per litre.
Blood urea and sugar as mg. per 100 ml.
After twelve days she was controlled on tolbutamide 0.5 gramme twice daily and had
completely recovered, except that convalescence was complicated by a septic lesion due to
staphylococcus aureus at the drip site which eventually sloughed and required a skin graft.
Her diabetes has been easily controlled over the past two years on 1,500 C and sulphony-
lurea. Only over the first ten days was her blood urea elevated and, except for the initial
trace of acetone, she remained acetone-free during and after her illness.
DIscussIoN
The syndrome of stupor or coma with severe hyperglycaemia but without
ketoacidosis is likely to meet with increased recognition. Maccario, Messis and
Vastola (1965) have recently reviewed the literature and found twenty such cases
reported since 1956. They give details of seven more cases of their own, who
were admitted with focal epileptic seizures plus coma to a neurological clinic.
This type of coma may present in a mild adult diabetic of the type which is later
controlled by a sulphonylurea and in whom acetonurea is absent or a very occasional
finding. Extremely high blood sugar levels with severe dehydration, haemoconcen-
tration and a rise in the blood urea are the constant features. Shock is frequent
on admission and, apart from an epileptiform attack, some evidence of neurological
dysfunction, such as a positive Babinski sign, is common. Very high serum sodium
levels occur in perhaps half the cases. Lucas, Grant, Daily and Reaven (1963)
who report two cases, stress the importance of the great increase in osmolarity.
Each increment of 100 mg. per cent. in the glucose level corresponds to 5.5
milliosmols, and if this is combined with a high serum sodium it seems beyond
doubt severe neurological disturbances must occur.
Some features of this condition seem worthy of comment. An increase in the
blood sugar level will lead to osmotic diuresis and consequently more water will
be lost than sodium. Gross water dehydration with reduction in renal function and
consequent uraemia may result. It is more difficult to explain why such high levels
of blood sugar should occur without ketosis. This fact perhops underlines the
difference in clinical behaviour between juvenile and adult types of diabetes.
Little is really known about fat metabolism in the adult type diabetes where it
does not seem to be grossly disturbed. To add to the difficulty is the fact that
similar comas have been described by Ward (1963) and Davidson (1964) where
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have been unremarkable. Lactic acidosis has been reported in three cases of the
syndrome by Daughaday, Lipicky and Rasinski (1962). The other big problem is
that in ordinary diabetic coma with ketoacidosis focal neurological abnormalities
are unusual, while they occur in hypoglycaemic coma and in the syndrome under
discussion.
It has long been recognised that ketone bodies may be absent or disappear from
the urine in certain patients with ordinary diabetic coma and ketoacidosis. The
work of Appel and Cooper (1927) and Coburn (1930) has shown that this occurs
with the onset of functional renal failure due to dehydration, and in instances
where there is also organic disease of the kidney this is more likely to occur.
Adequate intracenous fluids produce acetone bodies in the urine when diuresis
is restored, a fact which should distinguish this condition from the syndrome of
diabetic coma without ketoacidosis. Furthermore, ketoacidosis is usually a com-
plication of the juvenile type of diabetes. This type of coma with ketosis but
without ketonurea was reported in the days when diabetic coma was treated by
insulin and glucose without adequate fluids and should seldom be encountered
now. It should, however, be remembered in the differential diagnosis.
The main biochemical features of the present case are shown in the figure and
correspond well with what has been defined above as diabetic coma without
ketoacidosis. They illustrate the initial high blood sugar level, and the high
serum sodium level and plasma specific gravity due to severe water dehydration.
The elevated blood urea is consistent with temporary renal shutdown due to the
dehydration. In addition, the clinical features with a temporary neurological
abnormality, including slurred speech, a right facial weakness and right extensor
plantar response, are also in keeping with previous descriptions.
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